We consider the local asymptotic stability of a system
Introduction
Consider the system of ordinary differential equations d z / d t = F ( t ) , (1.1) where z E C", F : C" 4 C" is holomorphic, F(O) = 0, and t is a real variable. The question we raise here is to what extent does the local asymptotic stability of system (1.1) at the origin relate to the asymptotic stability of its linear part. In this note we prove the following result. The proof is given in the next section and it is along the following lines. The local asymptotic stability of ( 1 .l) implies that the degree of the vector field F at the origin (as a real vector field) is equal to one (see [Br,KZ] , etc.). This and the holomorphy now imply that the linear part of F is nonsingular (see, e.g., page 19 of [GH] ). It is now left to show that the linear part of F does not have any imaginary eigenvalues. This is done by using the PoincarC normal forms and writing F as the sum of a linear vector field and a nonlinear vector field such that the two summands commute, the linear one is diagonal and has purely imaginary elements. Furthermore the construction is such that the linear part of the nonlinear summand is singu1a.r. Now we conclude that the nonlinear summand has to be asymptotically stable as well. But this contradicts the nonsingularity requirement for the linear part.
Theorem 1.1 Suppose that (1.1) is locally asymptotically stable at the origin an the N t h approzimation for

Proof of Theorem 1.1
Write F = F, where F, is a homogeneous polynomial vector field of degree i. It is well known (see [Br,KZ] ) that the local asymptotic stability implies that the degree of the vector field F at the origin (as a real vector field of R2") is equal to one. By using (2.3) we find f 2 such that Xz E null space (ad(A)).
We now continue to find f3,. . . , f N and s 3 , . . . , X N such that ad(A)(Xk) = 0, IC = 2 , . . . , N . Now the local coordinate transformation z = $(TU) = w + E;"=, f,(w) transforms the vector field H ( w ) = F l ( w ) + E,"=, X,(w) into a vector field in the z coordinates which agrees with F up to and including terms of degree N . We will call this new vector field F also. By our hypothesis in Theorem 1.1 it is locally asymptotically stable at the origin also and hence so is H . 
Concluding Remarks
An interesting open question now is to decide whether the hypothesis on the asymptotic stability in the N t h approximation can be relaxed to just local asymptotic stability.
